A 250K-molecular-weight actin-binding protein from actin-based gels formed in sea urchin egg cytoplasmic extract.
The actin-based gel formed at 35 degrees C in the cytoplasmic extract from eggs of a sea urchin, Tripneustes gratilla, contains several high-molecular-weight proteins. Among them, the 250K-molecular-weight protein was isolated and characterized. This protein migrated slightly more slowly than filamin from chicken gizzard upon polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate. It reacted only very weakly with antibodies against chicken gizzard filamin or against a high-molecular-weight actin-binding protein from Physarum plasmodia. It did not react with antibodies against chicken erythrocyte alpha-spectrin nor against the 220K protein from the same egg. A chemical crosslinking experiment revealed the presence of dimers in the purified 250K protein preparation. A rotary shadowed specimen of such a preparation showed wavy single-stranded molecules 120-170 nm long, having five to six globular domains, which may represent dimers. The appearance was different from that of spectrin or actin-binding protein from macrophage or chicken gizzard filamin. This protein increased the viscosity of F-actin solution. It bound to F-actin preferably at low KCl concentrations such as 20 mM. The binding ability was not influenced by pH between 6.0 and 7.5, although it was somewhat reduced above pH 8.0. The binding was insensitive to low Ca ion concentrations. Electron microscopy using the negative staining technique supported the idea that this protein crosslinks actin filaments. In addition, a second protein from egg gels, with a reported molecular weight of about 220K (Kane, R.E., J. Cell Biol. 66, 305-315 (1975)), comigrated with human erythrocyte alpha-spectrin on an SDS-gel and reacted with antibodies against chicken erythrocyte alpha-spectrin. This suggests that this protein is a sea urchin egg spectrin. The role of these proteins in the cytoskeleton formation in the sea urchin egg is discussed.